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Hydrated Portland cement contains a large amount of
calclum hydroxide (C (UH)Z), uhlch gets hydrated to oalolum oxide
(ca0) betueon 500-600 c‘(3. On cooling and exposure to molst air or
wetting, the Cal rohydratos to Ca (OH)2 with a Uoluma expansion of
97 percont._ Thls leads to the formation of oracks or total dis-
ruption of the ;et cement which has withstood high temperatura
 without actual disintegration. The heat resistance of Portland
cement is thus very poor. Addition of finely divided materials
such as dehydrated aluminium silicate (fireclay), natural hydrated
aluminium silicate (clay), Chromite, sintered maqnesita, slag,

- silica, dlatomaoeoUS earth, eto, in Portland Cement ls Anoun to

stablllso and 1noroase heat r951stanoe by oonblnlng wlth Frea CaD.
3 31"

: Tha hest reslst9nCB of Portland fly ash cement'vis-a-vis
4 ordinary Portland Cement was evaluated by studying the effect’ of
(1) heat up to. 1200 °c on oompresalva strenqth and free CaO
content and (ii) alternata heating and exposure to high humldlty.

The results obtained are poported.

Materials Used w

Portland Cnment" It oonFormed to the speolfied chemical

and phy51oal requlrements of 153269~ 1967 for ordinary Portland

Cement.,

Fly Ash: It was obtained from et thernal-pouor station,
Delhi, Its chemical oomposition and physical properties conformed

to 15:3812 (Part I):- 1966.

Portland Fly Ash Cement: It contained 20 to 30 percent
fly ash by weight. It was produced in the laboratory by intimately
blending together required quantities of Portland cement and fly ashe
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f* Cubes made oF Portland cement and heatnd at 800, 900 and
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Eubes made of Portland Fly ash cament nd.
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;First cycla of alternate heating -and exposure to high ‘humidity¥”
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Tha Portland Fly -ash cement undergoes lesser shrinkaga on

: hgatlng-thap EgrtLand;cament. This, can be attributed to its
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h cement with rise in the heating tempsrature. ;1‘1.=¢,:;@§»Lﬂ; i

: _:Tha Frea :La0 in 'Portland fly- ‘ash cement is considarad to .‘;n

ﬁ‘eact ulth 3102, A1903 and Fez 3 present in the fly ash on heatlng..i.“
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floweri content: of.. cement. and its hydratlon products and to the

“restraining aFFact of:fly: ash.f----f,@‘t‘ qJ,D?gH'JV“fﬂfﬁﬁ“'”

Portland - Fly ash ‘cement: on- axposura to hlgh humldlty. Uhlla with
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froe Ca0 content.of abaut .1, 3 parcent or more (Table 1}, ‘the cubes_7?
cracked, the. expansion shnun by uncracked cubes decreased Ulth

decraasa in Frea .Ca0 gontent, .. B sl e b ‘ﬂ"igﬂf'?ﬁ“.'73&:ﬂf

The:- dimensional changes in the uncrackgd ‘cubes uare Found to

be rover31bla 1n tha subsaquent cycles of alternate haatlng and

@Xposure to hlgh humldlty., SEREY H 5:“fﬁ:gﬂ# i "?f

Conclusion o ' ‘ S ek VR i g

Tha study shows that Portland: fly ash cement cqntalnlng 20 to
30 parcant fly ash, by Uelght, possesses good heat resistancs and
Uoluma stablllty at high temperaturas Uls-a-u1s Purtland camant uhlch'
deuelops cracks due to rehydratlon .af CaD on exposure to hlgh

humldlty. It can, tharaFore, be used to produce heat-raslstant

mortars and concratas whlch are llkely to be exposed to a tempar

of 900-1000°c. Sk ]“ , ;”_ At g._f

Acknoulodgment byt B 2
Ll Aneg ;;,-'j: ) «;1 -‘."'-:.'1;":4{"?:'}‘1.!‘".'F “-"i'."f"-; ‘“

§ i } 3 3 RS 4 W
Ay ]
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the Central BUlldlng Research Instituta, Ruorkee (U, Pe ) and 15‘_

i
T 1

publlshod wlth the permlssion glvan by tha DlPOCtDP. , v
‘ j 4 . THINE ! }jﬁiwlggn_auwaj_

'!

Referencas p f'” b
e e e~ 1y ]

i o ,‘1‘.-.-».": AR Y]

1.f, Petzold, A., ,.and Rohrs, Me Concreta for ngh Temparatures

(in German) Engllsh Translatlon by A B..Ph;%l;ga anq;ﬁ{.ﬁ.“Tqrnar. i

Maelaren and Snns, London, 1970, p,_22., bt ek Whh,ﬁ

2. Gonnonman,dH. F. Larch Wey and Uh1t951de, Te M. InUestigathn
J

of the Hydratlon ExpanSLDn Charactarlstlcs of .. Portland Caments.- S

Research and Deuelopment Labnratorlos of the PCA (U 5 A ), Raaaarch

Bulletin No. "45, June 1953, Pe 6. ' ';‘Af”; n b e
3. - Lach, U Thc Effect of Ceramic Stablllzers on the Bondlng of

«free lee in Hafractory Portland Cement Concrete. Procaedlngs of

ve5e il




/// - 5, -
’bho Ninth Confecronco on tho Silicate Industry,., Akademial

4o IS: 269-1967, Spocification for Ordinary, Rapid-~Hardening
and Low Heat Portland Cement (Second Revision). Indian Standards

- Institution; Now Delhi.

5 ISt 3812 (Part I) - 1966, Specification for fly ash.
(Part 1) For Use as Pozzolana Indian Standards Institution,

New Delhi.

i 4032-1968, Method of Chemical fnalysis of Hydraulic

Cement., Indian Standards Institution, New Delhi,

Table: 1 Free Cao content in Portland fly ash cement heated
at different temperatures,
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.. .Cementing. Material . .Heating,Temperature, ....Free Cao.Content
{ : ! C o
Portland Carent 800 ' 5,067
rted 900 . 5,067
fi A 1000 - 5,079
1200 5,071
Portland fly ash Coment
R(20% 1y ash) - . . . 800 14298
i 900 0,772
1000 . 0,260
1200 0,259
~Portland fly ash Cement '
- (30% rly ash) 800 1,284
1000 0.247
+ 1200 £ 0.241

Table 2, Dimensional changes in Portland and Portland fly ash
coment in the first cyclo of alternate heating and
O0xposure to high humidity, : '

Cementing Material Heating Dimensiondl Changes
: Temperature-Shrinkage Expansion .
’ o & % ; %
""——l—-...u-.-..,.-,..‘_,___ A i ——— e e I
Portland Cement 800 24179 cracked
. - 900 24259 cracked -
1000 2,755 cracked

Portlang fly ash

eemont (20% fly ash) 800 14485 cracked
: 900 1.888 04227
1000 24315 0.165
PDrtland fly ash . .
€ement (304 Fly ash) 800 14413 crackod
900 1672 5 e m
1000 2.110 0.065
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